Istituto di Chimica Fisica, University di Perugia, Perugia, Italy The electrochemical reduction of diazoacetone in 10 % water: ethanol solution, between pH -3 and pH = 9, has been studied. Two waves have been observed in acid solution: the first is attributed to the reduction of diazoacetone to aminoacetone and the second one to the reduction of 2,5-dimethyldihydropyrazine (formed by dimerization of the amino acetone) to 2,5-dimethylpiperazine. In neutral and alkaline media the first wave splits into two waves corresponding to a reducti acetone.
Introduction
A lthough th e electrochem ical behaviour of organic nitrogen com pounds has been widely in vestigated, relatively few studies have been con cerned w ith diazocarbonyl com pounds1-3. However, th e behaviour o f diazoketones tow ards reducing agents has been studied in d e ta il4-6 and m ainly with th e aim of obtaining am inoketones, aminoalcohols, hydrazones and ketones.
Following an in vestigation on the a-diazoketones of th e ty p e R C O CR 'N 2 (R and R ' are H , alkyl, phenyl) b y m eans of various techniques7-12, the present w ork reports polarographic results ob tained for th e first m em ber, diazoacetone.
Experim ental

M aterials
Diazoacetone was p repared and purified by literature m ethods13. Since it is slightly soluble in w ater, th e polarographic determ inations were made in 10% (by vol.) ethanol solutions, m aintaining the constant ionic stren g th of 0.2 by adding NaCl. B ritton-R obinson buffers were employed.
P hysical M easurements
A Sargent-W elch (model PBx) p H -m eter was used for th e pH m easurem ents of solutions. Polaro graphic and coulom etric m easurem ents were carried out in an argon atm osphere on an AMEL mod. 462 a p p aratu s w ith a three-electrode cell arrangem ent. M easurem ents were m ade a t 2 0 .0 + 0.2 °C. The
Requests for reprints should be sent to Dr. G. P a l i a n i , Istituto di Chimica Fisica, Universitä di Perugia, Via Elce di sotto, 10-06100 Perugia, Italy. of diazoacet one to hydrazone and aminodropping m ercury electrode h ad th e characteristic constant m 2/ 3^1/ 6 = 0.717 m g2/ 3sec76 for h = 55.0 cm, a t -1.0 V and w ith a drop tim e = 2 sec obtained w ith a m echanical device. All th e reported p otential values are referred to th e sa tu ra ted ca lomel electrode (SCE). Infrared spectra were recorded on a P erkin-E lm er mod. 521 spectrophoto m eter and UV spectra on an O ptica C F4 D R spectro photom eter. Diazoacetone is sufficiently stable in the solvent used. Polarogram s and UV spectra (characterized by two absorption bands a t 244 (sh) and 275 nm) are practically unchanged even after three hours.
Results
T hroughout th e pH range exam ined, diazoace tone shows two irreversible reduction steps. They are generally well developped and show no m axim a. In addition, th e y give lim iting currents proportional to the concentration of depolarizer, for th e m olarity range, 2 . 1 0 -4 -8 . 1 0 -3 m , investigated. first wave (I) splits into two well-defined waves (I' and I " ), the relative heights of which are strongly influenced by pH b u t only slightly by depolarizer concentration. The ratio ip./ir increases w ith in crease in pH and in alkaline solution assum es a value very close to two. The to ta l lim iting current of the first wave (ix or ip-j-ip,) decreases linearly w ith increase in pH , while th a t of th e second wave (II) rem ains more or less constant. In th e p H range in which wave (I) is single, its half-wave potential shifts to more negative values w ith increase in pH (A Ej/a/zl pH = -60 ± 2 mV). L ogarithm ic analysis of th e wave gives ana -0.44 ± 0.03. The usual characterisation (id = f(h); id= f(t)) shows th a t the p ro cess involved is irreversible and diffusion-controlled. W aves (I') and (I"), originating from I a t p H > 5 , as m entioned above, are also diffusion in character and irreversible (anff = 0.75 ± 0.05). T heir half wave potentials are virtually independent of concen tratio n ; A Ei/,/zl pH values of -10 ± 2 mV (I') and -18 ± 2 mV (I") are obtained. Finally, th e th ird wave (II), also diffusion controlled, has an ana = 0.41 ± 0.03 and A E 1/2/A pH = -61 ± 2 mV. Coulo m etric reductions were carried out at various con centrations in th e pH range 3-9, and a t potentials corresponding to th e diff usion plateau of the various waves (I, I ', I " , II), using a m ercury pool electrode of approxim ate area 10 cm 2. The reductions were in terru p te d a t intervals of tim e to allow polarographic and UV checks of th e species present. The processes appeared to be independent of both pH and concentration of th e solution. The reductions corresponding to th e plateau of wave (I) a t pH < 5 and of w ave (I" ) betw een pH 6 and 9, involve six electrons per diazoacetone molecule. The reduction product was obtained by extractio n w ith ether followed by evaporation under reduced pressure. The UV spectrum in w ater of th e resulting colour less liquid is identical w ith th a t of an authentic sam ple of 2,5-dim ethylpyrazine (A = 277, 295 (shoulder) nm). The reductions a t th e plateau of wave (I') correspond to an average n of 2 (between 1.7 and 2.5 in th e various runs). The reduced so lutions were exam ined spectrophotom etrically and polarographically. The UV spectrum showed an absorption band a t X = 282 nm. Polarographically it is observed th a t, while wave (I') has disappeared, waves (I") and (II) rem ain unchanged in both position an d height. The product could not be separated. Coulom etries on the plateau of wave (II) give n = 8. The final solution is tran sp aren t in the UV and gives an I R spectrum absent of significant features.
e C H 3COCHN2
c h 3c o c h = n n h . B etw een p H = 5 and pH = 7 there is a gradual passage from E q n (1) to (2 ). A sim ilar mechanism has been proposed for th e electrochemical reduction of 3-diazocam phor3. W ave (II) has been previously explained1 as due to th e reduction of th e am inoketone to acetone, by analogy w ith th e electrochem ical reduction of diazoacetophenone. U nfortunately, we have been unable to isolate th e p roduct obtained by coulome-
